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The brain’s default mode of function
Demertzi & Whitfield-Gabrieli, in: Neurology of Consciousness 2nd ed. 2015




or Default mode network
The brain’s default mode of function
External-internal: r=-0.44, p<.02










FDR p<0.05 SVC  p<0.05
Extern        Interne
The cognitive counterpart of resting state









Anticorrelated activity is modified in hypnosis
Demertzi, Soddu, Faymonville et al, Progress in Brain Research 2011
External-internal: r=-0.41, 
Mean switch: 0.05Hz (0.04-0.05)
External-internal: r=-0.24, 
Mean switch: 0.03Hz (0.02-0.05)
Demertzi, Vanhaudenhuyse, Noirhomme, Faymonville, Laureys, J Physiol Paris in press
Awareness is modified in hypnosis
A clinical definition of consciousness
Laureys et al, Trends Cogn Sci 2005



































Di Perri et al, Lancet Neurol in press
Anticorrelated activity is absent in DOC









   
   
   
   











The brain’s default mode in DOC























Demertzi & Whitfield-Gabrieli, in: Neurology of Consciousness 2nd
ed. 2015
Demertzi, Soddu, Laureys, Curr Opin Neurobiology 2013 
Demertzi et al, Front Hum Neurosci 2013
Raichle et al, PNAS 2001
Systems-level intrinsic connectivity
Demertzi & Gómez et al, Cortex 2014
Heine et al, Front Psychol 2012; Smith et al, PNAS 2009; Beckmann et al, Phil. Trans. R. Soc. B 2005
Fewer “neuronal” networks in DOC


















































Healthy vs. all patients
Neuronal 85.3 .82 .87 Auditory, DMN
Single-patient classification
Number of subjects (%) with 
neuronal networks

















































Demertzi & Antonopoulos et al, Brain 2015
Intrinsic connectivity networks
!
Demertzi & Antonopoulos et al, Brain 2015
Intrinsic connectivity reflects level of C
Intrinsic connectivity reflects the level of C
Demertzi & Antonopoulos et al, Brain 2015
FWE p<0.05 (cluster-level) 























Auditory 8.32 1 <.001 25 18 43/45
Visual 7.79 2 <.001 23 15 38/45
Default mode 6.95 3 <.001 23 15 38/45
Frontoparietal 6.82 4 <.001 23 15 38/45
Salience 6.21 5 <.001 24 15 39/45
Sensorimotor 5.87 6 <.001 24 13 37/45
MCS> VS/UWS
• Training set: 45 DOC (26 MCS, 19 VS/UWS)
• 14 trauma, 28 non-trauma, 3 mixed
• 34 patients assessed >1m post-insult
• Test set: 
• 16 MCS, 6 VS/UWS (Mage: 43y, 15 non-trauma; all chronic)
• From 2 different centers  
Demertzi & Antonopoulos et al, Brain 2015
Classification MCS                                 Classification VS/UWS
Distance from decision plane
Demertzi & Antonopoulos et al, Brain 2015
Crossmodal connectivity classifies independently 
assessed patients 
Resting connectivity in 
weightlessness?
Cortical reorganization in an astronaut’s brain after 
long-duration spaceflight




First long-duration mission (169 days) to the ISS in 2014
fMRI protocol pre-flight: 30 days, post-flight:  9 days after Earth re-entry
Demertzi & Van Ombergen et al, in prep




Less anticorrelated activity after exposure to 
microgravity
Demertzi & Van Ombergen et al, in prep; Poster 146; 
Cosmonaut case: Demertzi & Van Ombergen, Brain StructFunct2015
Conclusions
• fMRI resting state connectivity can 
be utilized to assess consciousness 
by proxy
• The fMRI resting paradigm 
differentiates between conscious 
and unconscious subjects
• DMN anticorrelations have a 
cognitive counterpart, which can be 
modulated under both psychological 
and physiological conditions
• Implications for aerospace and for 
patients with vestibular disorders
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